SUMMARY As the results of treatment in Wilson's disease are so dependent on the stage at which penicillamine therapy is started, the antecedant history in 34 patients with Wilson's disease was analysed with particular respect to the earliest manifestations of the disease. Lethargy and anorexia (70%) jaundice (56%) and abdominal pain (48%) were the commonest symptoms and less common were intellectual deterioration (22%) and recurrent epistaxes (22%). The duration of symptoms before diagnosis ranged from five days to three years (mean 10O5 months) and in only five of the patients was the diagnosis established before referral. Analysis of the physical signs at presentation showed hepatomegaly (81%) and splenomegaly (70%) to be common and the only signs which were significantly more common in the 13 fatal cases were jaundice and ascites. In three of these and in one other patient who survived the clinical course was exceptionally severe and was indistinguishable from fulminant hepatic failure. Based on the severity of abnormality of serum aspartate aminotransferase, bilirubin, and prothrombin time on admission a prognostic index was derived which enabled complete separation of fatal and nonfatal cases and when subsequently used in a further nine index cases correctly predicted the outcome. Two further cases found to have indices in the fatal category did well after liver transplantation, which needs to be considered as soon as the diagnosis is established in cases with such severe liver damage.
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Results
The mean age at presentation was 15 years (range 6-33 years) in the 27 symptomatic index cases (18 male and nine female patients) and 10-5 years (range 6 months-21 years) in the seven asymptomatic siblings (five male and two female) of the probands diagnosed by family screening. Thirteen (48%) of the index cases died between one and 53 days of admission to this hospital, (five dying within the first five days of admission).
The duration of symptoms before referral of the 27 index cases ranged from five days to three years (mean 10.5 months). Lethargy and anorexia (70%), jaundice (56%) and abdominal pain (48%) were the most common symptoms. A history of progressive intellectual deterioration was obtained in six (22%) cases and the same number had a history of recurrent epistaxes. In three of the adult cases the presenting symptoms were predominantly neurological with tremor of one or both hands. One Non-specific malaise, nausea, vomiting, and abdominal pain were also presenting symptoms in five of the adult cases with unexplained jaundice and in three of these there was also a history of frequent epistaxes. In two adults and two of the 11 children who presented with jaundice the clinical picture was that of fulminant hepatic failure, with rapid onset of encephalopathy and death in three cases. The fourth case, a 16 year old boy, had a previous history of jaundice at the age of six years but had remained well until six weeks previously when he developed a available and in the nine additional cases revealed that all 17 cases with a score of six or less survived whereas the 18 patients with a score of seven or more on admission died (Fig. 1) . A further two cases with scores of seven and eight received liver grafts and were therefore excluded from the analysis. Serum immunoglobulins were estimated in 19 patients and in every case one or more of the classes was increased. Serum IgG was increased in 10 patients (mean 24-2 g/l, range 15*6-36 g/l), IgA in nine patients (mean 6-4 g/l, range 4-7-8.6 g/l) and IgM in 12 patients (mean 6-6 gil, range 2-4-9-3 g/l). Non-organ specific auto-antibodies (anti-nuclear, mitochondrial and smooth muscle), determined in 17 cases, were found in only one patient with a titre of 1:40 to smooth muscle antibodies.
Serum caeruloplasmin determined in 25 of the index cases, was low in 21 (84%) cases, but normal in 4 (16%) (median 0-11 g/l, range 0-046 g/l). Urinary copper excretion was increased in 21 (81%) of the 26 patients in whom it was determined (median 12*2 ,umol/l, range 1-3-145 ,umol/l). In none of the cases were both the serum caeruloplasmin and urinary copper excretion in the normal range. Serum copper, determined in 25 patients was normal in 11, increased in three and decreased in 11 haemoglobin, while cell counts, and platelet counts were within the normal range. Serum caeruloplasmin was low in four and urinary copper increased in six of the seven siblings. Percutaneous liver biopsy, done in four cases, showed minimal fatty changes with portal fibrosis in two cases and normal liver architecture in the remaining two. The liver copper content was increased in all four cases, (median 1180 ,ug/g, range 800-1550 [tg/g).
Six of the siblings have remained asymptomatic since starting penicillamine therapy while the seventh developed Parkinsonian features and pain in the left elbow and both hips three months after starting this treatment. Radiological investigation of the hips revealed new bone formation arising from the lesser trochanters (Fig. 2a) . Trientine dihydrochloride (TETA) was substituted for penicillamine and over the ensuing six months his symptoms slowly abated. A repeat radiograph eight months later showed considerable improvement with resorption and remodelling of the new bone (Fig. 2b) .
Discussion
Although all 27 symptomatic cases showed some features of hepatic involvement at diagnosis these were rarely the first symptoms of the disease. Careful clinical evaluation, which showed abnormalities in five of the seven asymptomatic siblings, and standard biochemical testing of liver function might have led to earlier consideration of a liver disease.
We had believed that the clinical and diagnostic features of Wilson's disease were already well known but with only five cases having had the correct diagnosis made before referral and four having documented haemolytic anaemia it is evident that the diagnosis is frequently overlooked. Particular difficulty in diagnosis occurs in patients presenting with fulminant hepatic failure in whom liver biopsy is precluded and the serum caeruloplasmin does not help in distinguishing Wilson's disease from other causes of fulminant hepatic failure.6 Urinary copper estimation may be helpful in such patients provided there is no renal failure. When caeruloplasmin and urinary copper excretion are equivocal determination of tissue copper concentration will usually be diagnostic although final histological 
